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— AIRCRAFT ARMAMENTS, Inc.

QUARTERLY REPORT
FOR THE PERIOD OF 1 APRIL THROUGH 30 JUNE 1963

CONTRACT NO., DA18-108-AMC-80(A) CP3-9800

I. INTRODUCTION

This is the second in a series of quarterly progress reports which

will be submitted under the terms of Contract No. DA18-108-AMC-80(A) CP3-9800.

II. RESUME OF ACCOMPLISHMENTS

During the period of 1 April to 30 June 1963, existing hardware was

redesigned and new hardware constructed to improve results and facilitate the

gathering of data. All nozzles were increased in strength to conform to higher

pressures. New nozzle drilling configurations were designed and tested.

Figure 1 shows a l6-hole nozzle; Figure 2 shows a 92~hole nozzle,

Different methods of tapping liquid pressures were tried in order to
obtain more accurate time values on the pressure curves. This improvement
is still under development.

Breech and propellant chamber hardvare were redesigned to give closer

proportions of loading desnities between propellant chambers and expansion
volumes for the various powder charges in the high-low propellant system.

The media tested during this quarter inciuded twe liquids, water

and DMHP, and one slurry, egg albumin in carbon tetrachloride. The slurry con-

sisted of egg albumin, ground to approximately 10 micron diamecter particle size,

and carbon tetrachloride in 10, 15, 20 and 30% mixtures by weight.

A scries of instrumented shots were made at AAL test facilities to gather

background data to relate pressure to performance for the various media, A
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representative series of these shots was fired at the ACC test facilities for

disgsemination measurement.

These media were tested with powder charges ranging from 10 to 45

graine through the three different nozzles.

Figures 3, 4, 5, 6, 7 and 8 show results of individual tests conducted
at the ACC test facilities., Curves relating to these tests are in Figures 9,

10, 11, 12, 13 and 14,

During this quarter, two preliminary devices for disseminating powders
were designed and sufficient hardware to make two shots of each method was

fabricated, Figure 15 shows the plan of the first method, Figure 16 shows

the plan of the second methed.

Two shots were made using the hardware shown in Figure 15. Both of

these shots were mechanically successful. The method shown in Figure 16 has not

yet been test fired,

III. RECOMMENDATIONS FOR FUTURE INVESTIGATIONS

From the results of the tests conducted to date;, new nozzles using a

greater cone angle will be made,

Time-pressure and fluid properties data will continue to be gathered and

analyzed,

Additional tests will be conducted with the simulants previously tested

in order to increase the yield of the present design. Subsequent investigations

will be directed toward other simulants with emphasis being placed on measurement

of aerosol particle size,

High speed motion pictures will alsoc be taken for assessment of cloud

configuration and dissemination stroke lime.
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Run No.

637 636 ! 633 634

635

Charge

20 30 - 35 37

40 .

Time .

[PPSR SETIRUR SO

- n ——

1-1/4

18.0 | 16.7  19.7 ! 28.8

3.8,

3-1/4

b < v

7-1/4

- e —f e

15=1/4 3

R g
!

ISV OURR S

40,5 | 34.3

47.2 | 36.6

o
&
M

W

48.0 | 43.0 | 36.9 |

5

27.8
44,3

45.1

44 .9

43,2

58.4

Test Series No. 2
17 April 63

Corresponds to curves on Figure No. 9

. FIGURE 3
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2 e < 2

- T ——
- Run No. 643 | 644 [ 645 [

L ! |
! |

Charge 20 ’ 30

g Time i ! ¢
‘1

PO

1/2 to- 1-1/2 51 60 | 53,8 |

'

[o— [T

f_ b 2-1/2 o 3-1/2

4-1/2 to 5-1/2 | 42,7 . 46,9 54,7 |

o 6-1/2to7-1/2 | 3.3 | 47.8 | 522 !
| ' 8-1/2 to 9-1/2 | 42,8  48.3 = 53.7 )

-1

10-1/2 to 11-1/2 | 46,1 46,4 | 66,3 1

i [

. S S BT A 4
| | 12-1/2 to 13-1/2 | 43.1 | 43.7 | 5.7 1
‘ TR ST P 1
i | 14-1/2 to 15-1/2 | 42.4 46,2 | 49.5 A
S S SUUUP SO, ;

[ i ; <

| 1/2 to 1-1/2 50,7 | 59,5 | 595 )

| | 6-1/2to7-1/2 | 48.9 | 533 i 55,1 4
e e B i O ———

' 14-1/2 to 15-1/2 | 47.2 | 54.6  53.3 | 1

{ L . i b s ]

\
Test Series No, 3 z
2 May 63 .
Corresponds to Curves on Figure 10 f
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Test Series No. 6
6 June 63 -

Corresponds to Curves on Figure 13

EIGURE ]

_Bun Mo, s211 | s218 | s220
"Charge : | 30 A:w 30
‘Time
,-i/_z' 19,0 | 72.6 12.7
1-1/2 - | 22.5 | s8.6 | 1.8
2-1/2 204 | 405 | 103
3-1/2 - 16.9 | 33.5 6.6
4-1/2 1.3 | 20,9 4.7
6-1/2 10,6 %.0 | 2.8
8-1/2 7.7 | 126 | 5.2
10-1/2 6.3 19.5 1.9
15-1/2 .a.é . st; .1
20-1/2 4.2 | 12.6 3
25-1/2 2.8 5.6 1.4
30-1/2 e 02 | L9
1-1/21' c-ee | 97,7 31.9
8-1/2 R 50.2 L 4.2




PAGE NO. 10
- REPORT NO.ER-

¥y ‘ ' ‘ _—
, {i o | mmwe. | 5224 | s225

Chargs | 20 |- 20

Tims

vz | 150 | 64

1-1/2 . |15 | 128

2.1z | 123 | 8.2

T3z | 8.2 | o16.s

eel/2 - 1902 | 1001

6-1/2 182 | 239

8-1/2 9.6 | 4.6

10-1/2 - - | 13,7 @ 5.5

15-1/2 | 4 | 1.3

20172 | 1.0 | 2.8

B

T TR

25-1/2 | 9.6 | 9.2

30-1/2 5.5 3.7

1-1/2 - | 32,9 | 45.8

13 . . L s

- 8-1/2 35.6 15.6

Test Series No. 7
- , ~ 13 June 63 , : ‘
: Corresponds to Curves on Figure 14

EIGRES




PAGE NO. 11

gy

Wlabdithionst w3

REPORT NO.ER-3043A

m mwm.w&
. i H

rﬁwuﬁxmﬁwm§u %ﬁﬁ»w

e

b

i T .,mm,.ww,“ I
K . f.»».i@‘%
| 2 Q&&«.i
cepend N
,.si”)%- uwrl\a W,.fs S RN
S L U SN S
] ,
— e W g
ER S I
B i i . M 1 M
i i : : <}
L - B m . %54.. i~ &?I e ‘W‘,JVQYA
“ - ; b W SO N IR
R ; W ! o
ﬁk@%ﬂ EA‘S@ Qw« x%m@.&)w L8527 Q ,m mn
ACHY NTOTD [ £~ pEIGVARTL X~ - et e R R
: d%?\f%@%h €9 eN IS 4+ R o
IIRER IR ED OE - 98D .,vﬂ.dvﬂ,wm g@if,iw,;w,,-i;wm T ﬁ m LT g\rzmxiwi
7 ui Q:S YO QI LEY TPALFI] SR M g teood 5 R
e i n*n i R : 1 . ; ! - i [
o m T W.m A e e | T
-t 1 ...,.-.L i o T e e EcaN
AR B 0 Qm@m _Q\&xﬁ b

&A,i.ﬁ K3 -

[ P J- .
— oyt Ia—— et

T e sl @R ek, abs gt e T

LAkl €330

L

Lacs




12

REPORT NO. ER-3043A

Ing.

AIRCRAFT ARMAMENTS,

b

* om—

e

[

+

1

samsr

USHLOR wgiﬂmﬂ% Ra N
T e %.w

‘

_
[P S %
-
? -+
!
i

.
o
t

+
i
i
.
-t
Al
1

¥

[ - .
: : m : ~
i s- - Ak

P

!

IR ~ Q.Mmi@\iu
w@ﬂ%w, waTREog §TIONI(Q @..i:
;Mw&@zu NIVSD OF— $FB ON 1521 N7

ISIGETRIDSD DE- Bk O BN LEIT O
Mvwwiuz

PR

V2D gz~ w% BariE) A

4 i

m

i
H
i
,

v,-,iﬂL%ég

Tu@&& uﬁ&m@ _JQ :.mm@ﬂ@ I o

i
._.w-..- ,..‘.’r.—-o—---r——-w—-“«———-——-—~v
j

B [ QU RSN

- §14|L1 B e

- e—

BN

TR e D TR i AT T o

L

_w.-;w?,-r-{.z!

lt.h

=

I

s e

ARY B84B

o A A B S
) e 3

aen |

Vow



REP@RT‘ NO.ER-3043A

AIRCRAFT ARMAMENTS, Inc,

dand

'

:

. i
: J .
N . . i
i : : !

SO NG VUROPINEIAS S SN

i i i 1
e o
i : ;
T
.

‘im@maéw g .,«
,%w @ﬁm%m SFLONAQ mu
@M@w@? -FFGON 18F]

I
- - - - o e
§
: i
. ;
: H
1 t
H
e N T PRI
t

w
m

J—— s:vT ——be

. .r»;!i i
Fovgy vRIO) NN SO R S O

07949 )

.

_ I.!..«l

}

e

E

L

N hwmﬁl
| w,q,m%qﬁfm\

—
-
3
i

.
-
!

@m@ ,iq ., mmq

!
'
t
~
f
i
!
s
|

o—

e

o Vi .

pamt o el -

s

-

s

Ajl B33

‘iiﬁ

e G P it i el R

Et
{
$
1
;
1
H
H




R —

R X PR

PAGE NO. 14

REPORT NO,ER-3043A

AITRCRAFT AKRMAMENTS, Inc.

¢
H
S
¥
+

. 1
PR =
§- .
I i .

~

i .

; b ;

Sriwre oo ome o
i

i i

' )

SRR

T mm.wmi Mqum@ 5 ww@m‘ .
gﬁqg N UINISS a5 POMaBTE I8 o £ = L

HE

e i e

T T
S H E m ,
..... R e S AR G 4 ~t
N _ P i
. -} : N i 1
NUURESETE SN P
TSN SRS STSS NN - ! VRS A

- AR S e
e " . .H : - i . . 11
DY e T L f ’ ) v P
. m M 0 : : ! , ! o { O” i

o ¥ S A SRRl A UL SRR L : . ! oo eyt

i S WNIV ¢ . ! . CA P ! .OW L S R R
,,,,, ; . . L : O i : : YNy L . ,
=1 ! + " oo T e e e - B Sy At P ; e

- - HEL : ; ; D ; oAy A
SRS R wle. Lk . . w STFIR N NG S rP i O ab;iﬁ«ri:uﬁ:{

e [ A ! : ’ ; ! [

HIN i w i . i ! ! R . N . . .

i N ; : : ' t 1 { . : ; : : 7oy St ;
VRSN B ; ! i : H L i : : R e R BRI
s RN ' H H : i ; ! | . ; : i : : : ; i 0 R B ,
23 SES1 GO AIIE) PSRN IO S S T S U I i SRR I, & RS
T Nk R T el R / . TP
r : : [ i ot R ..MS i ; : :

——— L VI i e i p— N - e .
i . ..J. # . i . 1 :
i ; ! ‘ ] : :

e b e a- R - . - H - N ‘.~T: s R . - H .wf&

R T s i R : : : §

il . 4 i , H N i 1 ] :

i ‘ i : : e e 2 —— i H

B ) N ¢ H T M e
i i ; : : . ; ,
] . » 4 + ” . Z
b : ; v : to - S e
N . M w i V - N H
R -1 ! H ; . ! s . PR
A . LS TE S ST VGO NI RPN SO PSR S0 [, O - wea pwe o bemamee———p -
- " T 1 i * + : R M, T . : B :
' . i H s : '
S JETE EEIUDRNE SIS AEA - - . P

Ly ,u.w t i 7 ! T ; H ; H :
st = H . :

S ST B L, : H i

e g — v b et et o o ettt e e e =+ . .

N T v . : , 1
RSO B S . i : L ,

SERU ! o : ) : I i i ! ! !

RERAEtt e Sl R . : : SEEE oo ¢ R B .

e R “ m o P ! B
B e S et et = e A ; M -

P . : : ' i : : ) ' . ! . . i L i

SRS oo ! ; i i R : e FSPOW SR

SIS SOy Bt et SRR I R T RS Do 1 ' T

o o | L . | : P 1

N Loy . ; : : . .
H . H e — e s+« o e ot " + 5 4

M . H ) : ! i 1 . . . . . SIS
R HE m o ; { ! : , ; P P :
me e a b P ) i -t . : 4 boes i 1

4 ! X ! ' i | ' | [ m !

o [ . . . . . 5

ERA H H : oo ol | - SN S : k
i b :wy A T e R

! m : f . . .

. . - e et e v s 4 e e o ey et s o . e I+ i s
" g ‘12T "N Hnﬁ ko) - o

, i

i g s A . .
I WW;OW &QN% b\,\k 7L x~§ }wmx :
) ‘. ‘, i :w. :

m

i

i . . .
pe—— ey F—— R —

-~

o ey

ALT 34D

e cing

ll.l;l.lltl.l.l!

by st BN PR 1 o Bl B 4 RO M.




S i i v

b ; ‘ ot Gl WU mnd el o e e e e e e i

T T e S T e R AR S s ke Sa R o ¢

\‘.\“» . i % ﬁ\. -
3 = AEETT
. 5 B (N nas .

u - tml - IJI&?NWN,W - ”.

; O | e e B s

_, i 0 F| ; i

¥ Z e M a— e =erhesd
* Cowog SR aE
_ . e 2 =
. , , < w :

TN U n & | _ S L YT -
. _ ; T _ : - -
. RN S T ST e - |

- e i e e w m‘ h Sl SIS e : | : , ﬂ ’
s i ., Do T R R - | -
E | T S T : m — W -
- .. R o I R e e T R R T pr e .

w | R ! N W : o Lo i N
SR ._ R S S N S T N N B
B L | oo P m Loy “ : i

. . — e “ | — B

; L P _ ; ST .

. M A B ” . : U DI RO
- i ; : . . ' ' ; . H ) : * H .
N e e e N R R ) § SRV |
| _ i : (o : u m .“ : A w,
N T EIEAYEDING p e S E
-‘ ﬁw . F7gerg SExoNs Ok e R s S S
R m ,w,w.--.mfzkgmwpwmw.mzk@; o o e
kR M;.Emhm@. F= I8 PNIFIL N/ 7 [ | 2:..,,:_ R I L )
X2 8B %Nw zuékmmbﬁnw. N R S S m&@@k@ 2%@@@ O e
R - .\__W = ~i. B H g - : _. : .” w — - . : - W 3 .&d%«z xﬂ“ﬂﬁ@@ “iérﬁﬁgﬁ .@ e “ . =
- NI SOV SUN DURIE EEU rh.pori..i%f; SN SUEY SN U SO TS £ SIS S ‘.l.,‘x-w«ﬁ ‘
. T T o R .} @m@zmww@ aaildict it CIanE -
- . ; ok i 2 } : { NN B s [ S -
- /r N m ‘ u ) .
. v
¢



PAGE NO. 16

# Ly

. | b
. i .
3 . '
B
«
3 +

N . Ny . i !
A . i : :
s e e o AT AR I e
b o I i o L
‘ : v - : i ,
b et e e - .

Inc. NN

VR

o
B
]
o
a
]
&
%
o
]
ﬂ
g
(o]
L]

m.ﬁf.zm uw.ﬂ@ﬁdm £ 240N3] m ‘ ;
. &.wa\ WNMW O .NWNNEAwl T T
o - #ESioN ISUL 7

e e e ke

e Ai.,:L,VPATsLlf, - -

.
t
N !

L]

o

o , _ | -
! R : _ ) L
1 . ! : i ‘ P
B | B T
SR SENSS SR ] L ! . . ' F O S
i : ! H
e i
: : ! i ' ' : ¢
,"..o\ruw,.. ) R w Tl w\ L4 ;W,A
. : ' v M :
S A‘ixrgl‘;!‘t.%mz( II&U!&@ T e T
¥

= %t wHS 23&\% %N

- Q@é?ﬁ m@%@@ﬂs&dvi " RT GE

w.@ Q o amﬂ«m&maw

B ey Rmm-u

A bl

2 Rl 100 R DSl 8 RN it o

L

Fp— ] it evmr——t

L —

i ARl 2348

|

B v et TR Soris RO B




? B
.
L

e

’(.
L
a

‘  BALME EI86A .

i
{
i
|
H
i

Rupture Disc

End Ring

[ M v /// Powder

/ X
' ' \— Fressure Tap

"/

Telecartridge .

Teflon Slsave

Barrel

Pusher Shaft — ; ‘ )
~———0-Ring Seal |

~

S

Gas Pressure Tap

Experimental Powder Dissemination Fixture
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